Objectives: To investigate the effect of absorbable suture on surgically-induced corneal astigmatism in 3.0-mm sclera tunnel cataract surgeries. Methods: Medical records of patients who underwent phacoemulsification cataract surgery using a 3.0-mm sclera tunnel incision made by a single surgeon were reviewed. Uncorrected distant visual acuity, corneal astigmatism and surgically-induced astigmatism were measured in 56 patients' eyes that underwent sclera tunnel cataract surgery with absorbable sutures (sutured group) and in 23 patients' eyes without sutures (unsutured group). Uncorrected visual acuity, intraocular pressure, slit lamp examination, and automated keratometry were evaluated preoperatively and at 3 days, 2 weeks, 4 weeks, and 8 weeks after cataract operation.
advantages such as instability of the initial wound after surgery, increased risks of wound leakage and infection, and increased loss of corneal endothelial cells. [2] [3] [4] [5] [6] [7] Therefore, some surgeons suture with 10-0 nylon, or prefer the scleral tunnel incision which can cover the incision site with a conjunctiva and the upper eyelid in order to correct for these weaknesses.
Surgically induced astigmatism varies based on the size and shape of the incision, the type and location of the incision, the presence of sutures and the type of suture. Although many surgeons prefer the clear corneal incision, some studies have reported that the scleral tunnel incision has less postoperative astigmatism than the clear corneal incision. 8 When the scleral tunnel incision is sutured, astigmatism caused by the suture should be considered. Particularly, in underdeveloped countries with poor access to medical care where it is impossible to follow-up after cataract surgery, it is necessary to stitch the incision for endophthalmitis reduction, and stability of postoperative ocular hypotonia and wound healing. Therefore, the sclera should be stitched using absorbable suture, which does not require removal, and change in astigmatism due to surgery should be considered.
However, there have been many reports on the comparison of surgically induced astigmatism based on the anatomical location or size of the incision, or non-absorbable suture, but there has been no report on astigmatism change after stitching a 3 mm small scleral tunnel incision with absorbable suture. [7] [8] [9] [10] [11] [12] [13] [14] [15] [16] Therefore, for this study the authors compare surgery-induced astigmatism between sutureless scleral tunnel incision and scleral tunnel incision with absorbable suture. 
MATERIALS AND METHODS

RESULTS
This study analyzed a total of 78 people (79 eyes), of which 29 were males and 49 were females. The mean age of participants was 66.5 Surgically induced astigmatism using the
Stephen's Vector method in the suture group was measured as 1.98 ± 2.16D, 1.17 ± 1.31D, 0.93 ± 0.69D, and 0.69 ± 0.54D at 3 days, 2 weeks, 4 weeks and 8 weeks after surgery, respectively, which showed a gradually decreasing pattern over time (P = 0.025, 0.003, 0.002). 17 In the unsutured group, it was measured as 1.14 ± 1.07D, 0.81 ± 1.13D, 1.23 ± 1.55D, and 0.99 ± 0.99D at 3 days, Vector method, there was a significant difference until 2 weeks after surgery, but there was no statistically significant difference after 4 weeks ( Table   3 , Fig. 2A ).
In the sutured group, the surgically induced astigmatism using Holladay method (with-the-wound Values are presented as mean ± SD unless otherwise indicated. Group 1: scleral tunnel incision with vicryl suture Group 2: scleral tunnel incision with sutureless *, **: significant difference between preoperative corneal astigmatism and specific postoperative period on Student's t-test (P < 0.05, 0.01) †, † †: significant difference between preoperative corneal astigmatism and specific postoperative period on Wilcoxon signed rank test (P < 0.05, < 0.01) ‡, ‡ ‡: significant difference between Group 1 and Group 2 on Mann-Whitney U test (P < 0.05, < 0.01)
Table 2. Changes of keratometric astigmatism (diopters)
change) was measured as 0.82 ± 1.47D at 3 days after surgery, 0.35 ± 1.00D at 2 weeks after surgery, 0.12 ± 0.68D at 4 weeks after surgery, and 0.00 ± 0.75D at 8 weeks after surgery. 18 There was a significant decrease starting 4 weeks after surgery compared to 3 days after surgery. In the unsutured group, it was measured as 0.08 ± 0.48D at 3 days after surgery, 0.09 ± 0.49D at 2 weeks after surgery, -0.03 ± 0.45D at 4 weeks after surgery, and -0.18 ± 0.60D at 8 weeks after surgery.
There was no significant difference in astigmatism values at 2 weeks, 4 weeks and 8 weeks after surgery when compared to the astigmatism value at 3 days after surgery (P > 0.05). When we compared the surgically induced astigmatism between the two groups by each period with Holladay method, there was a significant difference until 2 weeks after surgery, but there was no significant difference after 8 weeks (Table 4 , Fig. 2B ).
DISCUSSION
The unsutured scleral tunnel incision, which This technique is superior to the clear corneal incision in terms of wound leakage, 19, 20 and incidence rate of endophthalmitis, 6, [21] [22] [23] and it is known to have a low incidence of surgically induced astigmatism for 3.0 to 3.5 mm incision. 9, 10 In addition, the sutureless scleral tunnel incision has other advantages such as prevention of iris prolapse or iris root rupture, decreased hyphema, and reduced postoperative inflammation.
However, in cases of high possibility of infection or when self-sealing of the incision is not working, an absorbable suture may be needed to improve In this study, the corneal astigmatism changes measured by automatic keratometer were significantly higher in the sutured group than in the unsutured group at the initial 3 days post-surgery.
However, as the corneal astigmatism decreased after that, there was no statistical difference in corneal astigmatism between the sutured and unsutured groups from 2 weeks after surgery. This is thought to be the result of a rather strong suture in order to match the wound edge. Eight weeks after surgery, when corneal astigmatism became no statistically different in the sutured group compared to the presurgical condition, it was considered to be related to the disappearance of the tension of the absorbable suture. 24 There was no significant increase in the corneal astigmatism values between presurgery and post-surgery for the sutureless scleral tunnel incision, and it had a lower incidence of early astigmatism after surgery compared to the method using absorbable suture. In conclusion, the corneal astigmatism in scleral tunnel incision showed relatively consistent astigmatism after surgery in the unsutured group, while the sutured group showed higher corneal astigmatism than the unsutured group in early postoperative stage, which is thought to be stabilized over time.
When comparing the surgically induced astigmatism measured using the Vector method, the sutured group showed significantly higher astigmatism changes during the first 2 weeks after surgery compared to the unsutured group, but it showed a gradually decreased pattern and there demonstrates that the effect of the suture disappeared over time. Vicryl, which was used as an absorbable suture, may differ depending on the suture site, thickness, and environmental causes, but is known to lose more than 50% of its tension usually after 2 weeks post-surgery based on the existing reports. 24 In this study, by looking at the pattern that when corneal astigmatism and surgically induced astigmatism were reduced and stabilized after 2 weeks post-surgery, it can be speculated that the astigmatism induced by the suture disappears when the tension of the suture is reduced by more than 50%. 
